The role of porcine cytochrome b5A and cytochrome b5B in the regulation of cytochrome P45017A1 activities.
Male pigs are routinely castrated to prevent the accumulation of testicular 16-androstene steroids, in particular 5alpha-androst-16-en-3-one (5alpha-androstenone), which contribute to an off-odour and off-flavour known as boar taint. Cytochrome P450C17 (CYP17A1) catalyses the key regulatory step in the formation of the 16-androstene steroids from pregnenolone by the andien-beta synthase reaction or the synthesis of the glucocorticoid and sex steroids via 17alpha-hydroxylase and C17,20 lyase pathways respectively. We have expressed CYP17A1, along with cytochrome P450 reductase (POR), cytochrome b5 reductase (CYB5R3) and cytochrome b5 (CYB5) in HEK-293FT cells to investigate the importance of the two forms of porcine CYB5, CYB5A and CYB5B, in both the andien-beta synthase as well as the 17alpha-hydroxylase and C17,20 lyase reactions. Increasing the ratio of CYB5A to CYP17A1 caused a decrease in 17alpha-hydroxylase (p<0.013), a transient increase in C17,20 lyase, and an increase in andien-beta synthase activity (p<0.0001). Increasing the ratio of CYB5B to CYP17A1 also decreased 17alpha-hydroxylase, but did not affect the andien-beta synthase activity; however, the C17,20 lyase, was significantly increased. These results demonstrate the differential effects of two forms of CYB5 on the three activities of porcine CYP17A1 and show that CYB5B does not stimulate the andien-beta synthase activity of CYP17A1.